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Mb4 7] 
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Cpl . Cp 2 : 



L /Vhn-c^.oh 




N=N-Cp2 




Cpl . Cp2 



N=N-Cp 




Cp-N=rsT ^ ^ "N=N-Cp 

CR) 

[0 0 9 2] 2 £(C, 3fe©*agSCT?*Sn*^UU>* 




[ft4 8] 

J-R 




(S) 



o 




(T) 



^7s>i«# (i) swwajifc^rr**^ 

$3(7) h U 7iZj|/7a>«fr (1) , IP^Sl~3tC 
[0 0 9 4] 

(1) 1 H-NMR «« : ^y*-ttK> AM-400 
§lg@(400MHz) 

CDC Is 

: -J" h^^^;l/i>^> 

(2) MASS «g:B£ M-8 0B 
BUtfMWJfW 

(3) HPLC : IntersilODS- 2 



[0 0 9 3] ^±<^J:5tCUT*^^>f[:'&ifefC0h>Jyx 50 Hitachi L-6000 Pump 
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<&£ti§§ : Hitachi C-4000 UV Detector 
O^^l/—^— : Hitachi D-2000 Chroma to-Integrat 
or 

[0095] $am 1 

4, 4' , 4' ' - h'JX (4' ' ' . 4' ' ' -i?7 
1 ' ' ' , 3' ' ' -^^yl^) bU7x 
x;i<7^ > (#J^fl:^$J 1 , m=n=l, R 1 = R 2 = 

R3 =R< =R5 =R6 =H) CD^J& 
[0 0 9 6] (1) 1, 1 -i>7 3L~)lJL^U> (9 
a) (D^r&L 10 

1. 6g (1. 3^e;W £&j&THF 5 0m 1 £tt& 

8»L&*«6«*THF 6 0 0ml SM, ttffc* 
Sr"**a^. 3 0-4 0t $:«^cfc o 

&±«6, ra»«Tl«FM«lfUifU-7SI»&Jl»7l; 
feo »^>y7x;> (8 a, R 1 =R 2 =H) 1 8 

2. 2 2g (1. l^M tfeffiTHF 3 6 4m 1 <D%L 20 
^M3 5-4 0t, 3 0»BBTi«TU 

1 smmmwis* k*«*7i,&. *#t, ox 

£fc7>^>*»ttl 4 0 0 g+^ttiOU 3 

SI8U «#JHf/-^2 0 0. 2 3 g (^>V 
7iy>ck!3ISiiR*9 8. 6%) &mc 0 

[0 0 9 7] i'J7hM^77X3i;i^^t:y-ji' 

2 0 0, 2 3 g, KJl/X>4 0 0m K /t^ h;i/X>X 
W>8 (PTSA) lgSttM, h^XZotSTF 

(9 4-116*0, 2WIB*»R*Lfc. <?0 
ft, 2XV-yR*ft», *fo «V^y^ATS 
ML XI8U II, 1 -v^x-;!/X^l^> (9 a, R 

1 = R 2 = H) 190. 09 g&'&fr. mi, 1-V7 
x^JHfl/> (9 a) Sbf^n— M-#^5-f-tf>t?iK 
SU 1, l-y7xz;Hfl/> (9 a) 1 7 4. 0 
6g^#L b. p. 10 3t/lmmHg 
^>V7x;><t0 9 6. 5K©iR#-r** 0 

[0 0 9 8] (2) 3, 3-^7i-;P7UMDUH 
(11a, R 1 =R 2 =H) 

3 0 0m 1 Kfo777sZl\Z 1, l-^7x-JHfU> 40 
(9a) 54. 13g (0. 3 , »Bl 0 8. 2 

6 g, /^*JPA7;PftHl3. 51g (0. 45^6 
;W Stta*, S»U*«5 3 0^ 3. 5«fWC*ft 
7K*13. 6 7g (0. 3 7 5^) S*tii^.i 

**a>R*&*ftih», i^tas-c2^w}e»u^-« 
2 o omi *^airau h;vx> 

2 0 0mlT»ttiU *ft* 2 XV— ^EEttSL *ft* 

fiiLTft*nUH6 8. 

4 2gW;, tf^D-tt££7^-tf>TgS®U 5 50 
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7 . 5 1 g 

[0 0 9 9] b. p. 1 2 0 — 1 3 2t/lmmHg 
; 8 a£9 7 9% 

7XX^ HI, (m/e) ; 2 2 8 (M* ) , 19 3, 
17 8, 115 

! H-NMR7^ Ml^ (4 0 0MHz, 6 ; p pm in 
CDCla) ;4. 11 (2 H, d, J = 8. OH 
z) , 6. 23 (1H, t, J = 8. 0Hz) , 7. 2 
1-7. 4 1 (1 OH, m) 

[0 10 0] (3) 3, 3-^7x^7'JM«Sy 
I^l/XXf^ (5 a, R 1 =R 2 =H, R = E t ) <D 

3, 3-y7xZJl/7'JMPUH (11a) 4 0. 7 
5g (0. 15 5^1/) , hUX5 1 ;^X7 7^h9 

4. 48g (o. 5 6 9^) %2 4mmmm®:wv 

fee 3, 3-y7xrjl,7UMnUh f (11a) <Z>iH 

^^if>-T?^SL, 5 5. 3 9 g£fffc. 
[0101] b. p. 1 7 0-2 0 3T3/lmmHg 
3S||iK2$5 9 9% 

VXX^ (m/e) ; 3 3 0 (M + ) , 19 3, 
115 

1 H — NMR7^^ bJV (4 0 0MHz, i5;ppm in 
C D C 1 3 ) ; 1 . 31 (6H, t, J = 7 . OH 

z) , 2. 71 (2H, dd. J = 7. 9Hz, J=2 
2. 4Hz), 4. 08 (6H, dt, J = 7. 1H 
z, J = 7. 6Hz), 6. 12 (1H, Q, J = 7. 
9Hz, J=7. 6Hz), 7. 2 2 - 7. 3 8 (1 0 
H, m) 

[0102] (4)4, 4 ' , 4 ' ' - bVtiVlSfrb 
U7x-^75> (4 a) (D£>& 

2 U y hJK0S*75Xn(ca*»i«* h'J7x^7 
$>150g (0. 61mol) tN, N-v^^MU* 
J^75 H 2 6 8 g (3. 6 7 m o 1 ) h J1/X>S 
i5 0 0 g£tt&*, =ffifc*X*U;U5 6 2. 5 g 

(3. 6 7mo 1) ^jUTl*. iTFiirr 2 RHB8L * 
{bEIBl 6 6. 7 g (1. 2 2mo 1) 8 0 

1CT2BS^ffofcc *5 0 0 g£#a)b& 

WZMTlsTz. 4 5l:HH>10 0g*Jn^ ^K*^ 
h'JWi3i4. 5 9 g£#*t;:7;u*yttt::&2>3; 
6 ow3i$mmmvitgt. b;px>Tfflm 

Lfc. *ft, ttftA«[*Tft»U&«, BKvny^ 
A-C«», i§*£®£bT, E^%fl8 5. 6g£*§fCo 
>fy^D/V-Vh;H> (4/lwt) 
HI6 a £fr o ifc £ £ 5 ^^thU^i 

g^i6 4. 6 g£i§fc (v*;ua;u# : MJsWUS 

;W=8 5. 6:14. 4«),IM16 5. 
10g* 1 3 4. 9 5 g^y'J^MOVh^77^ 
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- OMME; M>X>/#X^=8. 3) 

f9tSa (IBK-f V^d;V-^/ hW>= l . 5 
/lwt) ^fT^fci^^> 4, 4' , 4' ' -HJ* 
MJl^hU7x-^7^> (4 a) )dU5. 0 9 g, JR 

[0 10 3] m. p. 2 4 7-2 4 8*C 
7XX^ ML- (m/e) ; 3 2 9 (M* ) , 3 0 1, 

2 7 1, 24 3, 1 6 7, 1 4 1, 1 1 5, 7 7, 4 1 
'H-NMRX^^ h)V (4 0 0MHz, 6 ; p pm in 

CDCls) ;7. 25 (d, J = 8. 6 Hz, 6 
H) , 7. 85 (d, J = 8. 7Hz, 6 H) , 9. 9 
5 (s, 3H) 

[0104] (5) 4, 4 ' , 4 ' ' - MJ X 
(4 ' ' ' , 4 ' ' ' - y:7xx;p- 1 ' ' ' , 
3' ' ' -^yXXJU) h'j7x^7^>©M 
4, 4', 4' ' - hU^Jl/^J^h'J^xX;l/T^> 
(4a) 0. 4g (1. 2 5U^;W , 3, 3-^^x 

(5) (R l =R 2 

= H, R=X^;W 1. 8 0g (5. 4 ^ U^JW £1 
2m 1 ODMFti:»^U *U«)A- t e r t-?h 
+ vHO. 7 3g (6. SSV^M £*iftT#*fc:Jn 
A&. 5 O^T— B«#U 12 0m 

1 0 Oml tCjgflPU jJcttSfrofc. «li$Wvy 

<hi. 0g<o»a^ff5ft&, ^cot)CD$h;i/x>^e 

0. 47g(£>4, 4', 4' ' -MJX 
(4 ' ' ' , 4 ' ' ' -y7xZjk 1 ' ' ' , 
3 ' ' ' -y^yx-;i/) hU7x-;P7 = >^^>n 

[0105] JR* 45. 3 % 
m. p. 1 8 9-1 9 OX: 

7XX^ hJi> (m/e) ; 8 5 7 (M + ) , 6 6 6, 

3 6 9, 3 1 3, 2 8 9, 2 6 5, 2 3 9, 2 0 2 
'H-NMRX^Wl/ (40 0MHz, <5;ppmin 

CDCls) ; 6. 7.6 (d, J = 15. 1Hz, 3 
H) , 6. 78 (dd, J = 15. 0Hz, J = 10. 
7Hz, 3H) , 6. 87 (d, J = 10. 7Hz, 3 
H) , 6. 93 (d, J = 8. 6Hz, 6 H) , 7. 1 
5 (d, J = 8. 7Hz, 6H) , 7. 20-7. 42 

(m, 3 0 H) 

[0106] nm&n 

4, 4 ' , 4 ' ' - MJX (4 ' ' ' , 4 ' ' ' -y 
(p- HJ;» - 1 ' ' ' . 3' ' ' -^yXZJH 

hU7xx;i.7$> <0OaHfc^«2> m=n=l> R 1 

= R 2 =R 3 =R 4 =R 5 =R 6 -4-Me) 
[0 107] (1) 1, l-i?(p-h'JJHXfl/> 
(9b, R 1 =R 2 =4 -Me) 

g^SHfc, l»JyhM«77X3C15. 6g 
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(0. 6 5^;W 07^*^ 20mlcDTHF£ 
An, **®H^fcx^£3— K^Rfc£|M6U P 

-^a^e Ht-x> iii. l 5 g (o. 6 5=eM <dt 

HF 5 0 0ml8«S2RfB 1 M-4 0tTlTU 
^Ux7KH^SILfc, cntCp-^^;VTir h^x 
/> (10a) 83. 75g (0. 62 5 <DTH 
F 2 0 0m 1 a>*R£Hlfflfln?* 3^TSTLL 3 

>3 0 0ml, PTSA0. 5g£*D*-, 4&SPfliIffl8 

mi, 1-y (p-hUJW X^U> (9b) &¥>fu 

b. p. 12 0-12 1'C/lmmHg 
p-^^;i>7ilh^x/><tD 7 5. 8%CDMIiiK*T 

[0 10 8] (2) 3, 3-y (p-hUJP) 7UM 
DLJ H (1 1 b, R 1 =R 2 =4 -Me) <Z>-&j« 
20 nfafflKO (2) 1C*WS3. 3-y7xXiI/7UW 
D«JF (11a) 0§«tB8i:lTl, l-y(p- 
X^l/> (9b) 70. 5g (0. 337^6 
;W , ^7^M7^ft H 1 5. 1 (0. 5 0 5^6 
M *>&3, 3-y (p-HU;W 7U;^oUH (1 
lb) 5 8. 7g (b. p. 1 5 3-1 7 3i:/lmm 

Hg, Si£iK*6 7. 9%) zmtio ^n&s\*+)->fr 

^iLT4 9. OgSflfc. 
[0 10 9] m. p. 6 6<C 
31^iR*5 6. 7% 
30 3, 3-y-p-h'j;i/7'JWD'JK (lib) ^ 

7XX^ (m/e) ; 2 5 6 (M* ) . 2 2 1, 
2 0 6, 1 6 5, 1 2 9 >H-NMRX^MK4 0 
0MH z, d ; ppm in CDCh ) ;2. 33 (3 
H, s) , 2. 3 9 (3 H, s) , 4. 1 3 (2 H, 
d, J = 8. 1Hz) , 6. 17 (1H, t, J=8. 
1Hz) , 7. 0 1-7. 24 (8H, m) 

[0 110] (3) 3, 3-y (p-hU;W 7UM 
MyXf^xxfJl/ (5b, R 1 =R 2 =4 -Me, 
40 R = E t) (D^ifo 

(3) 3, 3-y7xZJP7 I JMMyXf 
^XXfJl^ ( (5) R 1 =R 2 = H, R = E t ) (D£>$L 
fcH«K:LT3, 3-y (p-hU^) 7U^P'JH 

(8b) 3 5. Og (0. 1 3 6 5^) ihUl^V 
^X77^fh68g (0. 4 0 9^JW LfrbRKZ 

^"5H«aUT2 9. 9gtf>3, 3-y (p-MJ;i/) 
7'JMMyXfJkxxf^ (5 b, R 1 = R 2 =4 
-Me, R = E t ) 
50 [0111] SifeiK* 61. 1 6 % 
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m. p. 5 6. Ot: 

7X7^^ hJV (m/e) ; 3 5 8 (M + ) , 3 14, 
2 2 1, 12 9 

1 H-NMRX^h;K(40 0MHz, 6 ; p pm in 
C D C 1 3 ) ; 1 . 30 (6H, t , J = 7 . 1H 
z) , 2. 32 (3H, s) , 2. 39 (3H, s) , 
2. 71 (2H, dd, J = 7. 9Hz, J = 22. 4 
Hz), 4. 07 (4H, q, J = 7. 1Hz, J = 
8. 1Hz), 6. 05 (1H, dd, J = 7. 9H 
z, J = 15. 2Hz) , 7. 06-7. 19 (8H, 
m) 

[0112] (4) 4, 4 ' , 4 ' ' - h U X 
C4' ' ' , 4' ' ' -S? (p-HJJW -1' ' ' , 
3' ' ' -^vXXJlO h'j7xZJV7^>0^ 
4, 4', 4 ' ' - h'JM$^h'J7irjl/7^> 
(4a) 0. 4g (1. 2 3U^;W , 3, 3 - >> (p 
-HJ;W 7UM«l^X^XXr;P (5b, R 1 
— R 2 =4 -Me> R = Et) 1. 9 6 g (5. 5 S U 
, DM F 1 2ml, ^J'J^-ter t-^h^r 
yHl. 22g (10. 9S'J^) 1 © 

(5) fcn«KEjBSi*, waasfrofcfcj:*. o. 

6 9 g<£>4, 4 ' , 4 ' ' - h 'J X (4 ' ' ' , 

4' ' ' (p- HJ;W - 1 ' ' ' , 3' ' ' -7 
^ >?xx;W hU7x-;^75 e> n&. 

[ 0 1 1 3 ] IR* 6 0 . 3% 

m. p. 1 5 5 — 1 5 6*C 

TXX^hJl/ (m/e) ; 9 4 2, 7 2 2, 6 3 2, 
30 7, 27 9, 229, 202 

•H-NMRX^hil' (4 0 0MHz, 6 ; p pm in 
C D C 1 3 ) ;2. 35 (s, 9H), 2.40 
( s , 9 H) , 6 . 5 9 - 6. 6 7 (m, 3 H) , 6 . 

7 6 - 6. 8 3 (m, 6 H) , 6. 93 (d, J = 8. 
6Hz, 6H) , 7. 09 (d, J = 8. 3Hz, 6 
H) , 7. 12-7. 3 0 (m, 2 4H) 
CCOta^tCV>f^— tr-^<hbT6. 2 0-6. 3 8 

(m) MMShfc. 

[0114] $mmz 

4, 4' - tfX (4' ' ' , 4' ' ' -y7x-Jk 
1' ' ', 3' ' ' -^^'/X-W - 4 ' ' - 

C4 ' ' ' ' , 4 ' ' ' ' - *J (p - h U M - 
1' ' ' , 3' ' ' -^yx-;W hU7xX;i/75 
> (Wrtffc'&feS, m=n=l, R 1 =R 2 =R 5 =R 
6 =H, R 3 — R 4 =4 -Me) <D&$L 

[0 115] (1) 4, 4 ' - If X (4 ' ' ' , 
4 ' ' ' -y7i-Jh 1 ' ' ' , 3 ' ' ' -^vl 
XJI/) - 4 ' ' -^JH;i/h'J7x^7>>' (1 2 
a) 

4, 4' , 4' ' - h V )l h ] J y x.~)lT 5. > 

(4a) 2. Og (6. UU^P) > 3, 3-v^x 
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-)VT'))VMmm^^)V^7. : r)V (5 b, R 1 = R 2 
= H> R = E t) 4. Og (12. 1 ^ U $15 
m 1 <DDMF\zmfrL. 1. 5g (13, 4 5'J^) 
<D*U£A- t e r t -:/h*5/K£tfc*KJnAfc. £ 
1 lft«#L&Sk * 1 0 0 m 1 *\Z&Wz. g£» 
£WUX>T2[eI»mU SMSfillB7^5/')AT 

yy^f — (*(B«;^>-tf» tSlt^t, 1. 2 4 

1. 03gO4, 4' -tfX (4' ' ' , 4' ' ' -i? 
y x.~)l- 1 ' ' ' , 3 ' ' ' -7* yl-JW - 
4 ' ' -^R^hU7ir^7^> (12 a) 

nfc. 

[0 116] JR«S2 4.9% 
m. p. 179-18110 

(m/e) ; 6 8 1 (M* ) , 5 0 5, 

2 0 3 

20 l H-NMR7^FJl/ (40 0MHz, <5 ; p pm in 
CDCh ) ;6. 69 (d, J = 14. 1Hz, 2 
H) , 6. 85 (dd, J = 27. 1Hz, J = 10. 
9Hz, 2H), 6. 87 (d, J = 3. 1Hz, 2 
H) , 6. 9 9 - 7. 0 6 (m, 6 H) , 7. 2 1- 
7. 44 (m, 24H), 7. 66 (d, J = 8. 8H 
z, 2H), 9. 82 (s, 1) 
[0117] (2) 4, 4 ' - fcf X (4 ' ' ' , 
4' ' ' -y7i-JhT ' ' , 3' ' ' -^^X 
XJW -4' ' - C4' ' ' , 4' ' ' -V (p- MJ 
)V) - 1 ' ' ' , 3' ' ' -^yXX;H h'J7x- 

4, 4' -tfX (4' ' ' , 4' ' ' -y7x^P- 
1' ' ' , 3' ' ' -^yXZJW -4' ' 
Jl/h'J7xXJl/7^> (12 a) 1. 4 g (2. 1 ^ U 
, 3, 3-^ <p-MUW 7UMMyxf 
JUXfJl/ ( (5) R 1 =R 2 =4 -Me. R = E t) 
8 8 5mg (2. 5^U^) £ 1 0 m 1 CDDM F (C« 
^L, *U9A-tert-?h + ->H 2 8 0mg 
(2. 5 ^ U^e;l/) £#*lc;&nx-, llftEJSSlirifc. H 
40 (5) tl^^CD^fflS^frV^ 1. 11 gO 

4, 4' -HX (4' ' ' , 4' ' ' -^VxXJl.- 

l ' ' ' , 3 ' ' ' - ^^>?xx;u) - 4 ' ' - 

[4 ,4 -i; (p-hu;w - 

!' ' ' ' ( 3' ' ' ' -:/^xxx;lO hu^xx;p 

[0118] IR* 61. 1 % 
m. p. 1 3 3-1 3 51: 

(m/e) ; 8 8 5 (M + ) , 4 4 
50 'H-NMRX^ b)V (4 0 0MHz, CDC Is , 
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<5ppm) ; 2 . 35 ( s , 3H), 2. 40 ( s , 3 
H) , 6. 59-6. 70 (m, 3 H) , 6. 73- 

6. 83 (m, 4H) , 6. 87 (d t J = 10. 8H 
z, 2H), 6. 90-7. 00 (m, 6H), 7. 0 
9 (d, J = 8. 0Hz, 2H) , 7. 12-7. 43 

(m, 3 2H) 

Z<D&fr\Z*V(j— t!-^tlT6. 2 0-6. 3 5 
(m) *»HSnfc. 

[0119] mmm4 

4, 4' -tfX (4' ' ' , 4' ' ' -S^xXJl/- A? 
1' ' 3' ' ' - yX'iW - 4 ' ' - 
(2' ' ' ' , 2' ' 7 ' -i^^-^h^U) -hU 
^x-;l/7^> M^ft2 1, m= 1 , n = 0, R 

1 =R2 =R5 =R 6 ==h, R 3 =R 4 =H) (D£>f& 
[0 12 0] 4, 4' -tfX (4' ' ' , 4' ' ' -S* 

7xZJk 1 ' ' ' , 3 ' ' ' -:/*s?xx;» - 
4' ' -^i^^hU7x-^75 > (12 a) 1. 7 
7g (2. eSU^JW > S^7x— Jl/^^Jl/MSK^X 
^JV ( (5*) R 3 =R 4 = H* R = Et) 1. Og 
(3. 3 5 U^W , *'JDA- tert -t/h+v'F a? 
4 0 0mg (3. G^U^W > DMFlOml^IJfi 
Ml (5) £H«©J*ff£fT^ 2. 01g(D4, 4' 
-t!7 (4'", 4' ' ' -y7x^- 1 ' ' ' ( 
3' ' 7 -;/*>?xx;w -4' ' - (2' ' ' ' , 
2' ' ' ' -77x^^1/) -h'J7x-^7=> 

[0 12 1] iR^9 2.9% 
m. p. 1 2 7-1 2 8X: 

7XX^ M!/ (m/e) ; 8 3 2 (M + ) , 8 3 1, 
6 6 7 30 
1 H — NMRX^^ Ml' (4 0 0MHz, CDCla , 
dppm) ;6. 65 (d, J = 1 5. OH z, 2 
H) , 6. 72-6. 95 (m, 13H) , 7. 12- 

7. 4 3 (m, 3 4H) 

[0122] mmm s 

4, 4' - W (2" ' , 2' ' ' -y7xZJVh^ 
;W -4' ' - (4' ' ' ' , 4' ' ' ' -y7x-Jl/ 
- 1 ' ' ' ' , 3 ' ' ' ' -^yX^) - h'J7x 
-Jl/7^> <«l*fl:'&tt4 1, m=n = 0, R 1 =R 2 

= R5 =R6 =R3 = R 4 =H ) CD^fiE 40 

[0123] (1) 4, 4 ' - tfX (2 ' ' ' , 
2' ' ' -y7x-Jl/t'-JW -4' ' -^l/^;l/b'J 
7xr;l/75> (13 a) ©ftj* 

4, 4', 4' ' - h , J^^Jl/h'J7xn^7^ > 
(4a) 2. Og (6. . y7xZJMf 

JH«8yXfJV ( (5") R 3 = R 4 =H, R = E 
t) 3. 7 g (12. 2 * U^W , *U9A- t e r 
t-^h^>Hl. 4g (12. , DM F 

2 0ml£^SS#J3 (1) tra«»I«l31LT7 2 8mg 



»H¥8-2 9 5 6 5 5 

D558mg(D4, 4 ' - fc'X ( 2 ' ' ' , 2 ' ' ' - 
y7xXJl/h:zJW -4' ' -^;V^;i/hU ^xx;i/T 
i= > (13 a) 

[0 124] W14. 5% 
m. p. 1 5 9 ~ 1 6 1 *C 

TXX^^ Ml- (m/e) ; 6 2 9 (M + ) , 3 15. 
17 9 

^-NMRX^hJP (4 0 0MHz, CDCIs , 
dppm) ; 6. 84 (d, J=8. 7Hz, 4 H) , 
6. 9 0 - 6. 9 7 (m, 6 H) , 6. 98 (d, J = 
8. 7Hz, 2H), 7. 20-7. 38 (m, 20 
H) , 7. 64 (d, J=8. 8Hz, 2H) , 9. 7 
9 (s, 1H) 

[0125] (2) 4, 4 ' - fcf* <2 ' ' ' , 
2 ' 7 ' - y7xXJI/b'XJW - 4 ' ' - 
(4' ' ' ' , 4' ' ' ' -y7xXJl,-r 

4, 4' -fcfX (2' ' ' , 2' ' ' 3L-)\>\d~ 
)V) -4' ' -^;W^;l/hU^xx;UT5> (1 3 a) 

1. 53g (2. 4 5'J^) , 3, 3 -z/7jl-)U7 
'JiHiSyXfJl/XXf^ ( (5) R 1 =R 2 =H, 
R = E t ) 9 6 3mg (2. 9 5U^) . *U^A- 

tert-?h + yF3 5 0mg (3. U'J^W , 
DMFlOmlfiJjJWl (5) tH«i:jBibT, 

1. 6 6 gCD4, 4 ' -bfX (2 ' ' ' , 2 ' ' ' -S? 
7xXjHfXiW -4' ' - (4' ' ' ' , 4' ' ' ' 
-y'7x-Jh 1 ' ' ' ' , 3 ' ' ' ' -^yX" 

;w -hU7x-;i/7 = >^L 

[0 12 6] 4^8 4. 7% 
m. p. 1 4 0-1 4 21C 

VXX^ MP (m/e) ; 8 0 5, 629, 268 
'H-NMRX^hJV (4 0 0MHz, CDCIs , 
dppm) ; 6. 64 (d, J = 15. 0Hz, 1 
H), 6. 73-6. 81 (m, 5H), 6. 82- 
6 . 9 3 (m, 10H) , 7 . 12-7. 19 (m, 5 
H) , 7 . 2 0 - 7. 4 3 (m, 2 6 H) 
£©te*WCV>f ^— £-2?£:l,T6. 2 3 (t, J = l 
1. 6Hz), 6. 35 (d, J = ll. 6 Hz) 

[0127] m&me 

4, 4' -H7 (2" 2" ' -y7xXJk'X 
M -4' ' - C4' ' ' ' , 4' '''->? ( P - h 
UJW - 1 ' ' ' 7 , 3 ' ' ' ' -'^yXXjH - h 
U7xXil^75> »J^i4 5, m=n = 0, R 1 
= R2 =R3 =R 4 = H> R 5 =R6 = 4 -Me) (DS 

[0 1 2 8] 4, 4' -HX (2"', 2' ' ' ~i> 
7xXJHfXJW -4 ' ' -^jI/h'j7xX^75 
> (13a) 1. 58g (2. 55 U^JW ,3,3- 
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(36) 



v (p-hUJW *1H) 
( (5) R 1 =R 2 =4 -Me, R = E t ) 1. Og 
(2. 8a'J^) , ^'JW-tert-^h^yH 
3 4 Omg (3. 0 ^ U^JW , DMF 1 Om 1 £HJg 
#!1 (5) tf^KffiSLT, 1. 7 2g<7>4, 4' - 

tfx (2' ' ' , 2' ' ' - z?yx.—)V\d~M - 
4 ' ' - [4 ' ' ' ' , 4 ' ' ' ' ->> <p- hu;w 

- 1 ' ' ' ' , 3 ' ' ' ' -^yX-JW - hU7x 

[0129] 82.2% 10 
m. p. 131-133t 

TXX^HI/ (m/e) ; 8 34 (M + ) , 8 3 3, 
62 9, 416, 179 

l H-NMRX^^ (4 0 0MHz, CDCh , 
fippm) ;2. 35 ( (s, 3 H) , 2. 41 ( s , 
3H), 6. 58-6. 65 (m, 1 H) , 6. 75- 
6 . 9 2 (m, 1 3 H) , 7 . 0 8 - 7. 3 7 (m, 3 * 



WBPF8-2 9 5 6 5 5 
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4, 4' , 4' ' -HJ* (2' ' ' , 2' ' ' -^7 
3L~)V\i-)V) - h U ^x-;i/7^ > (it^b-^^J 1 ) 

4, 4', 4' ' - hU^Jl/^^h 1 j7x-^75> 
(4a) 6 2 2mg (1. 8 , ^7xX;l/ 

^fMia^xWVXXr^ ( (5" ) R 3 = R< = 
R = E t) 1. 9g (6. 25^ U , DMF 

10ml, *U9A-ter t-yh*'>R. Og 
(8. 9S»J^;W fc*Mm©5tra»i;:E*aii\ 

flfcfflHSfTofctC^ 0. 8Og04, 4', 4'' 
<2' ' ' , 2''' -y7xX JUfXJlO - 

IK$54. 2% 
m. p. 1 9 6-1 9 7t 
Mfc4 9] 



CH = C 



[0 13 1] ^ 

1, 1 -y7ix ;i/-4- (p-v-n-^Dtr^T^ 

y^x-;p) -l, 3-^^^x> (jtttfc-&*2) <d 

p - y - n - t!;V7 5 y ^ y X7^r t H 2 . 0 5 30 
g (10. 0^'J^E;V), 3, 3 -z?yx.~)V7V)VE. 
RKyx^x^fJl' ( (5) , R l =R 2 =H, R = ^ 



Pr 2 N-f >CH=CH-CH=C V 

^ NO 



^Et) 3. 6g (10. 9 i= U^e;U) , #U»>A- t e 
r t -^h^yH 1. 3 g (11. 6 ^ U^M , DM 
F 1 5m 1 £HJ£0iJl (5) £H«Kffl3ffibT 2 . 3 5 
g<Z) 1 , l-y7xx;i^-4- (p-'/-n-yDt:^ 

y^y^x-;w) -1, 3-:7^x>£#&. 

173. 8%, m. p. 94. 5 — 9 5. 2*C 



[ft 5 0] 



[0 13 2] «B-iRSC (4) T3t£n*£S<D4, 

4', 4' ' - hU^^;i/h'J7x^75y^# 40 

«10t Jfcttffl 1 4 - ;* h U 7x-JP7 ^ ><D *J 

^□7h^77>{ -Tff 3 fefelZftOmMM tltp 
-^-:7xx;P£^TEJK£fro*:o 

[0133] . 

4 - * h u ^ x— ;t7 ^ >©*ftl»#aT© 

— Jl/X^t- EJfc : 3 0 0ml OEiS^ 7X3 fC^lS 

^LiS*4 h U 7iX^7$ > 5. 18g (2 

0. Ommol) tN, N- ^?;WA75H5. 50 



8 5 g (8 Ommo 1) RtfHla:>B«3 5 g^ttii 

Hlft^X^'JJH 2. 2 7g (8 0. Ommo 
1) £$jTbfco fc:fc, rtgtltp-^-7x-Jl/ 
0 . 4 6 1 g ( 2 . 0 mm o 1 ) ^m^Tc. $5TI£T 2 
B9W«* *gfbM»2. 73g (2 0. Ommol) £Jn 
9 0RflB»#*fTo&a, *100g$: 

»aaLfta*&WTb-fc. $^tch;ux>i o o g&an 

Tim*.ifc. 6 0rT3P#|inan»U&Sk h^X>Tffla 

£5 4 - h U 7xx;i/75>^il:^lt^ 

fc. p-^-7xXJ^fiMM(i:tt^i^ 
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2fcSUfc. 

co 1 34] mmms 

{t;&l&£4. 50g (20. Ommol) fflW 

CO 1 3 5] §fe&60iJ9 

T)Vmft&2. 84g (2 0. Ommol) iV^cW 
7>r— T*JsS«<D3e**fTo>t. IS«S*1 2(c^b * 



72 



i0 



co 1 3 6] mmmi o 

4 - * h y ^x-jut ^ XDmtfcmft&TWj 

tt^X$$52 0ml/min, 6 0«rWi**a^«: 
H»H *JS«(7tH«(c J EjiBLT, M^OTh 
^^7^-Tfe««K0je*&tfofc. fiS*£*l 2K« 

[0137] 1 

4 - * ^ h U 7x-^7 ^ XOifttlTTO'?^ 

CO 1 3 8] 
[*1 2] 



* 1 2 







4-^^-4 










' , 4* 


4' 


Ai/Cfc +A2) % 


















)VT5. XAj) 








(%) 


(%) 






ZnCl 2 


84.9 


1.5 


98.3 


«M8 


ZaBrz 


68.0 


3.3 


95.4 


^*#J9 


BF 8 (QBti)i 


50.7 


23.7 


68.1 




HC1 


72.0 


0 


100 






24.7 


70.2 


26.0 



co 1 3 9] ^1 2frt>wt>fru±o\z* ;u-txk, y 

<t04-^^-4' , 4' ' -y^$^h'J7i- 

(A) ©iR**qib<ift±"r*c:t*%^*. 
Co 1 4 0] HJS#]i 1 

4-^^;U-4' , 4' ' - i?*)l^)l> h U 7^~)IY 
N- ^^fJP*^A7 5 K 4 8 8. 1 (6. 6 8^ 

M . h;i/x>i 2 0 0 g£im*., **5/*ftU>9 3 

0. 8g (6. 0 7*:M £5jd^l0t> 2«fKti) 40 

Tit raaae-c 1 WfM^€raiffc«, 4-*^;uhj 

7i-Jl/75 >4 0 0 g (1. 5 2^M £MI/X>8 
0 0 gCDl^SS 1 CC^&Sfi, lBfWrt?»TLfc. 
idTHTft* t*lM»2 0 6. 8 5 g (1. 52^ 
M £2jDtL, 80-81t, 3 0KfWEJE: (HPLCT 

=ey^)V^jv»i%&rf^ms> vit. »4 0*c{c»a 

»*8 U v WU+lCffl&DLfc. V-^R 1 5 0 0 g 
T*W«, 5 5-6 OX:, lB»IW,W^iHL&. "fe^-f 
*«c (8Uy h;Ux2lH], pH 
7) Lfc. **««vy*5/9AT«;*, 28*6 U 50 



520. 8g&#fc. ^n^yyn/v-;p/h;i/x 

>=9/l (wt) TWBBU 4-*^;i/-4' , 
4' ' -y*J^i^h'J7xZ^7^>^4 1 3. 6g 
»&. m. p. 15 3-153. 5^ 1M$85. 
7%o 

c 0 1 4 1 ] $mm 1 2 

4 -X^;i/- 4 ' , 4' ' -y^RJbh'J7x-Jl/7 

5 >Z)^/& : 3 0 0ml OSJ675X3l3ft*a8fE+ h 
;UX> 5 0 m 1 £»fblE«B2. 5g (18. 3 mm o 

1) , 4-X^h'J7x-Jl/75>5. Og (18. 
3mmo 1) K:tfN, N-^?WM75K5. 6 
6g (7 7. 5mmol) =SMfc*;*3fc , J;p 
11. 5 g (7 5. Ommo 1 ) tlT^T Lfc 0 iff 

T»7^ 90tT30 WMBHWrtfro * 1 0 0 

g£»abfe#s*(TU&. zz\z\z Hi/X> 1 0 0 g 
*-eiDAfc. 6 o ( CT3NrWira^bfc^ h;ux>-ca 

h^77^- (»fc*Mio:>/ii«x7-;i,= 1 0/ 
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1) \ZTftffi-rZ>£, 0. 9 7 g (17. 6%) <D4-X 
f;i/-4' -^^;i/h'J7x-Jl/75>i:4. 93g 
(8 1. 8%) (DA -X^i/- 4 ' , 4' ' -i^tfUl^ 

IBJMfcStfStO. 7 2g (13. 1%) .hfcofc. » 

[0 14 2] 4-x^;u-4' -TfcJl^^MJ 7xZ^ 

m. p. 8 1. 8 2<C 
•7XX^ h)V; 30 1 (M + ) , 2 8 6. 
l H-NMRX^NP (4 0 0MHz, CDCls, 
<5ppm) ; 1. 23 (t, J = 7. 6Hz, 3H) , 
2. 65 (q, J = 7. 6Hz, 2 H) , 6. 98 

(d, J = 8. 8Hz, 2H) , 7. 09 (d, J = 
8. 5Hz, 2H), 7. 13 — 7. 20 (m, 5 
H) , 7. 3 0-7. 3 6 (m, 2H) , 7. 6 5 

(d, J = 8. 9Hz, 2H) , 9. 80 (s, 1 H) 
4-X5MU-4' , 4' ' -y^MiPhU7x-;i/7 
^ > 

m. p. 1 0 3-1 0 4*C 

YXX^hJh 3 2 9, 3 1 4, 1 6 7, 1 0 5 
1 H-NMR7^ b)l (4 0 0 MHz, CDCls , 
6ppm) ; 1. 28 (t, J = 7. 6Hz, 3H), 
2. 70 (q, J = 7. 6Hz, 2 H) , 7. 08 
(d, J = 8. 4Hz, 2H) , 7. 17 (d, J = 

8. 7Hz, 4H) , 7. 23 (d, J = 8. 4Hz, 
2H) , 7. 76 (d, J = 8. 7Hz, 4H), 9. 
9 0 (s, 2H) 

[0 14 3] ttKM2 

1B*&«1 3 fc^-To 
[0 14 4] jfeKffll 3 

2-^^-4' , 4' ' -y^MJPhU7x-;i/7 
: 2-^?-;PhU7x-Jk75>5 g (1 

9. 3mmol) , N, H6. 
1 4g (8 4. Ommo 1) , ^vitMfcU > 1 2. 5 
g (8 1. 5 mmo 1) , mtW&2. 7 g (19. 8 
mmo 1) , -h;l/X> 1 0 0ml 1 2 tRI«tC 
Eft, ttftL9. ¥«§fP*fT^&. *£^£3cl 3fcjR 

2-^^;U-4' - )l h 'J7i-^7 a > 
m. p. 

TXX^^ ; 2 8 7 (M + ) , 18 0, 16 7 
1 H-NMRX^^ hJV (4 0 0MHz , CDC 1 s , 
(5ppm) ;2. 05 (s, 3H), 6. 88 (q, J 
= 8. 7Hz, 2H), 7. 07 — 7. 17 (m, 4 
H), 7. 21 — 7. 26 (m, 2H), 7. 26 — 
7. 3 3 (m, 3H) , 7. 6 7 (d, J = 8. 9H 



(38) WRPF8-2 9 5 6 5 5 

z, 2H) , 9. 79 (s, 1H) 

2-^^-4' , 4' ' -7M^;i/hU7j-;i/7 

5> 

m. p. 1 2 1-1 2 2t: 

VXX^^ h;l/ ; 3 1 5 (M + ) , 2 8 6, 2 7 1, 2 
5 6, 2 4 3, 2 1 0, 1 8 0, 1 6 7. 

1 H - NMRX^^ h;U (4 0 0MHz, CDC 1 s , 
fippm) :2. 03 (s, 3H), 7. 12 (d, J 
= 8. 6Hz, 4H), 7. 12 — 7. 17 (m, 1 

10 H) , 7. 2 8 - 7. 3 6 (m, 3 H) , 7. 7 7 
(d, J = 8. 8Hz, 4 H) , 9. 88 (s, 2 
H) . 
[0 14 5] 

9Libwm^mfLir\zmtm 1 3 tH«©»fp*ff o&. 

1 3 (C^-To 

[0146] mmmi 4 

4-*h*5/-4', 4' ' -^^JUMJVxX^ 
>CD£rj£ : 4 - * h^yh'J7x-jl/75>5 g 
(18. 1 6 mmo 1 ) , N, N-v^A^l/AT 5 
20 H5. 66g (77. 5 mmo 1) , v'ifrf t U > 1 
1 . 5 g ( 7 5 . 0 mm o 1 ) , mtMft 2 . 5 g (1 

8. 3mmol), h;l/X> 1 0 0 m 1 1 2 i: 
H««ZSft- «Jft31, #M*f££fTo&. ^MS13 

4 h^i/-4 ' -^MJ^U7x^75> 
m. p. 7 3 — 7 4*C 

7XX^^ HP; 315 (M* ) . 2 8 8, 2 3 0, 1 

2 9 

1 H-NMRX^^ Y)V (4 0 0MH z , CDCh , 
30 <5ppm) : 3. 80 (s, 3H) , 6. 89 (d, J 
= 9. 0Hz, 2H) , 6. 94 (d, J = 8. 7H 
z, 2H) , 7. 12 (d, J = 9. 1Hz, 2 H) , 
7. 1 6 (m, 3H) , 7. 3 2 (m, 2 H) , 7. 6 
4 (d, J = 8. 9Hz, 2H), 9. 78 (s, 1 
H) 

4-*b^v-4', 4'' -y»^il/h'J7i- 
m. p. ; 1 1 3- 1 1 4*C 

VXX^ Y)V (m/e) ; 3 3 1 (M + ) , 3 16, 
40 2 5 9,2 3 0 

J H-NMRX^h^ (4 0 0MHz, 6 ; p pm in 
CDCh ) ;3. 85 (3H, s), 6. 94 (2 
H, d, J = 9. 0Hz) , 7. 1 2 (2H, d, J = 

9. 0Hz), 7. 17 (4H, d, J = 8. 7H 
z) , 7. 56 (4H, d, J = 8. 7Hz), 9. 8 
8 (2H, s) 

[0 14 7] HAM 4 
*YbS»SiWArfc»B«l 4tH*©»fPftfT-Dfc. 
1 3 (C^To 
59 [0148] 
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»1 3] 



(39) 



m i 3 



8-295655 



76 





4 4' . 

4 * — if^JU i J]/h- 
(Bi) 4X3* (%) 


4-jl^/U-4' - 


B i /(B i +B2)% 




81. 3 


17. 6 


82. 2 


\mmz 


41. 3 


46. 4 


47. 1 




2-y^^-4' . 
4 * — ^ ;i^h 


2-y^-4' - 


C i ACi +C2)% 




87. 1 


5. 0 


94. 6 




48. 5 


4 2. 4 


53. 4 




4 -y h*->-4' 
, 4* 

(Di) W W) 


4-y h*f-4' 
W (») 


Di/CDi -hD 2 )*> 




91. 4 


0 


1 0 0 


Jt&fll4 


52. 8 


2 9. 4 


64. 2 



[0 14 9] 33fi«l 5 

4, 4' -^M^hU7xZ^7^>d:4, 4', 
4' ' - hU*JR;i/bU7x^7 5>^ : 2 U 

15 0g (0. 6 1mol) tN, N-i?*^)]/tiVVJ* 
75H2 6 8 g(3. 6 7mo 1) Rtf WPX>»«5 
OOgSftii^ ^^^^^5 6 2. 5 g (3. 

6 7 mo 1) ^jSTL^Co WTffcT 2 SSBML mtm.& 30 
166. 7g (1. 22mol) £Jn*.fc. 8 0tT2 
B»#*fro&. ttftft, *5 0 0 gS»*JLfca«&*| 
TLfCc $E>t3hJl/X>l 0 0 g^rSn^., fifflW-HJ£ 
A1314. 5 9 B*W*\Z7)VilVmzpiZ&-Qiti\?L 

re* eox:-c3mMmmisit&* h;^x>t?»uhl&. 

tt, ^«I4UT> BM18 5. 6g*#fc. -fyy 
nns-n,/b)Vx.> (4/1 wt) BdmTCfliaA 

16 4. 6gW:« IW16 5. 10gtl3 40 
4. 9 5g*->'J*yWDVhy77-f- (Sift; 

h;i/x>/^x^=8. 3) -?mmftffi&. m^a* m 
l-fv^D/v-;v/hJi'X>=i. 5/1 wt) £fr 

ofci:^ 4, 4' -y^M^hU7x-;!/75> 
^12 2, 6g»6tl&. m. p. 14 8 — 149 
<C, JR* 67. 4 % c 4, 4 ' , 4 ' ' - MJ * 

;R^MJ7x-JP7^>^15. 09g, 4X^7.5% 

m. p. 2 4 7 — 2 4 8*C 
[0 15 0] Jt«E#J5 50 



1 U y b)]fRjb7 7X3\ZN, N-y^f;i/MA75 
H 4 4 . 74g (0. 612 *M . U)VX.$> > 2 
OOmlSttii^ 5-10^ 3 0»T*+->ift«J 
>9 3. 8 2 g(0. 6 12t;W *«Tl/fc. f©« 
hU7x-;^>5 0g (0. 2 0 4^) ^2 0 0m 

MTi2«rm» ssi;:a«ET2 4^mmwv 

fe« N, N-^^*^75M4. 7 4 

g (0. 6 1 2=&;W , **^*ft;U>9 3. 8 2 g 

(o. 6i2^) *i*t>\zm^ mmmw^2 4^m 

fTofCo C©»«s££5fc3ISM0fiL&», **4U 
!V HWfcttAU HJloc> 1 U * H;H£JnAT* ^ 

JSk ttft. iffilT5 6. 6g^^fco -fV^PtfJPT 
;Pn-;W^2@B«SaUT4. 4' -v*;i^;PHJ 
7x-;i/7 = >2 4. 3g (31l6iR*3 9. 5%) 

[0 15 1] J£&#I6 

3U-;hME«7 7X3i:il0. 5 2g (1. 5 1 
CON, N-^f JWM75 Ht®7 5 7ml 
<D\, 2-^£7nax^>£tt&3K 0^&5tT?23 
1. 8 4g (1. Sl^EM 0^'>jft{bU>Sl«fm 
antMTFLfc. -eco^. lfflMTS^l, h'J7x 
5>126. 17g (0. 504 © 1 , 2 
-yi7DDI^>Si (5 0 5ml) SO^SSTCCl 

6^TOLL N, N-y^^;i/A75 

HI 10. 52g (1. 5t;W , **yaft»J>2 3 

i. 84g (i. 51^) &an*., mwrFm>w*2 6 

10'Jy HJl/*^ffi#, »BV-^ 1 8 2 3 g 
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/J»XWb=9/l) 3gO«M* 
tt&a*&B«a*1irSd:0. 5 2gCD4, 4', 4''- 

[0 1 5 2] HSB091 5<hifc«fll5, 6^6t>^S«t5 20 

<htc:<fc9iK4s&< 4, 4' -ix^;i/^;i/h u 

a ><h4, 4', 4' ' - bU*;i^;VhU 7x— 

[0153] ^gffiffl 1 6 

4-^n J E-4' , 4' ' -y*i^;i/h'J7xz;P7 
^>CD£]5£: 4-^o^hU7ir;i/75>l 0. Og 
(3 0. 4mmol) , N, N-^fJWA7iH 
9. 7 9 g (13 3. 9mmo 1) , ^S'JfrfbU > 1 
8. 6 7 g (12 1. 8mmo 1) , tfMfcffi«B4. 1 5 a? 
g (3 0. 4mraol) , h;^X> 1 0 0 m 1 £%K01 

1 2&H«KE*. »«»L #RS&f££fTofco 

4-^-4' -^;i'h I J7xZ;l/75> 
m. p. 119-120t 

7XX^MKm/e) ; 3 5 3, 3 5 1, 3 2 2, 
271, 24 3, 16 7, 141, 115 
! H-NMRWh^ (4 0 0MHz, 6 ; p pm in 
C D C 1 3 ) ; 7 . 03 (m, 4 H) , 7. 12- 

7. 2 1 (m, 3H) , 7 . 3 5 (m, 2 H) , 7 . 4 30 
3 (d, J = 8. 9Hz, 2H) , 7. 69 (d, J = 

8. 9Hz, 2H), 9. 8 4 (s, 1H) 
4-T/CHE-4' , 4' ' - h U yjL-)V7 
^ > 

m. p. 2 0 1. 5 — 2 0 2. 5*C 

-^XX^ h)V (m/e) ; 3 8 1, 3 7 9, 2 7 1, 

2 4 1, 16 7 

l H-NMR7^ Ml' (4 0 0MHz, 6 ; p pm in 
C D C 1 3 ) ;7. 05 (d, J = 8. 8Hz, 2 
H), 7 : 18 (d, J = 8. 7Hz, 4H), 7. 5 40 
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1 (d, J=8. 9Hz, 2H) , 7. 78 (d, J = 
8. 8Hz, 4H), 9. 90 (s, 2H) 

[0 15 4] vcxmi 

ilexes i 4 tc^-To 

[0 15 5] 3Qfi0j|l 7 

4 - p - h U;U-4 ' , 4' ' -y^5^h'j7iZ 
: 4 - p- h'JJHU7x- ;W75>1 
0. Og (2 9. 5mmol)> N, N- ^^MvH/ 
A7^H9. 47g (129. 6mmo 1) , *4 1 >'tt 
ffcU >1 8. 0 6 g (117. 8mmo 1) , jftftiffitt 
4. 0 2 g (2 9. 5mmo 1) , MI/X> 1 0 0ml 

4-p-hU;U-4' b U 7x-Jl^7^> 

•7XX^^7 h;i/ ; 3 6 3, 3 3 4, 2 4 3, 1 6 7, 1 
4 9 

1 H-NMR^^ (4 0 0MHz, CDCla, 
fippm) ; 2. 39 (s, 3 H) , 7. 07 (d, J 
= 8. 7Hz, 2H) , 7. 16 — 7. 27 (m, 7 
H) , 7. 3 6 (m, 2H) , 7. 4 8 (d, J = 8. 
2Hz, 2 H) , 7. 54 (d, J = 8. 7Hz, 2 
H) , 7. 69 (d, J = 8. 9Hz, 2 H) , 9. 8 
1 (s, 1H) 

4-P-MJJV-4' -4' ' -y^HJl/h'J7xZ 

m. p. 1 9 7 — 1 9 8*0 
VXX^ h;u (m/e) ; 

■H-NMRX^Hl' (4 0 0MHz, <5;ppmin 
C D C 1 a ) ; 2 . 42 (s, 3H), 7. 19- 
7. 2 8 (m, 8 H) , 7. 4 9 (d, J = 8. 2 H 
z, 2H) , 7. 59 (d, J = 8. 7Hz, 2 H) , 
7. 79 (d, J = 8. 8Hz, 4 H) , 9. 90 
(s, 2H) 
[0 15 6] JtR#I8 

^m^:^ 1 4 tC^fo 
[0 15 7] 
»14] 
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(41) #$¥8-2 9 5 6 5 5 

79 80 



a 1 4 





4 -7a*- 4 ' . 

4* -v>*A>5lH> 

CBi) CK> 


4 -7a*- 4 ' - 


E i /(Ei +E 2 )% 




72. 1 


21. 9 


7 6. 1 




26. 8 


64. 5 


29. 4 




4-p-h'J^-4' 

, 4* -S^sM/SVl' 

CFi) tt*s (J*) 


4 -p-h 4 ' 
^7; XPg) 


Fi/CFi + F 2 )% 




80. 0 


17. 9 


81. 7 




38. 4 


52. 1 


4 2. 4 



[0 1 5 83 8 
flRsfc'S'* 1 tmmt&%} ( 2 ) - 5 7 «g£«(D^Jj£ 

(1) 4, 4' -yW5;Ph»J7x^7^>i:4 ) 
4' , 4' ' - hU*;i^5JI/h»J 7x^75 >jg-&1» 

2UyhWSlS7 7Xal:a3li8jtT, 10 0. Og 
(0. 4 1^;W (Z)h'J7x-Jl/7S>, 2 14. 5g 2? 
(2. 9 3^) ON, N-^fWA7SH» & 

t;5 0 0 g©h;px>^osio, 24-53*0, 30 

#"C3 7 5 g (2. 4 5W ©**->»fbU 
tCflSTLfco *ViT, 111. 1 g (0. 8 2*;W CO 
*ftffi»*JP*» 8 0 0, 5 7»U;. fi^tt* 

**2U7h^i:a^ h;i^x>5 0 0 g^mTLfro 

KKthy)A7 2 1. 7 g£*irl3llBA, ***pH 

1 ltcbfco 6 onc^3 o««j*ffifflu h;u 

X>H£;fc3c (3 0) b^Co hJPX^JiSft* (Na 2 

soa ) . mm-r^Li 3 3. 9goi»«#»5n ^ 

ifc. ££>t>CD£2 4 0 gCDh;i^X>£5 3 6 g<D2-7 
n^y-^6ft*«^»«tTW»»S*«i:l 1 1. 
6g®8»#»&nfc. 1 H-NMRi 0 

4, 4' -^;^Jl/MJ7x-;P7=>i:4 > 4', 
4' ' - h 'J ^I/^^ h U 7xZJ|/75 
0, *-©Jt**i7 4. 4^JV%, 2 5. 6^X^*0 

fee 

M141-1431C, 1 8 4-1 9 2t 
[0 15 9] (2) WKflS-&«l t««fl:-&«f (2) - 
5 7 fg^cD^ 40 
l'Jyh^ofi^^nl: (1) T-&J5SL&4, 4' 
-y«a;i/h'J7x a > 4 , 4 ' , 4 ' ' - 

h u ^ h u 7x-;V7 5 >oi^ (^&;nt7 

4. 4:2 5. 6) 5 0g, 3, 3-y7x-^7Uil/ 
I'J>i^If;H4 5. 4g (0. 4 4^) , N, 
N-y^^;WA7.a H2 5 0m l Sftii*, 5 9 g 
(0. 5 2 6^) ^'J^A-t-^h^yH^ 

icaaAfc. 5 or-esBMRfcUfca, 2. 

U 7 3 0 g<Dh;PX>-C»#3-fr&«, *«fc (2 0) 50 



12 7. 6 BOffigLtimZntZo ^(O^CD^: h)l^>t 

^zf?>frbtezm&mmfrzmi&Mi'2^z>£7 7. 2 
g (Dm^it^m 1 1 ( 2 ) - 5 7 

C<OfeO©^e;Wfc*tt7 1. 4:28. 6T&ofCo 
Sbftl 2 3-1 2 5<C 
[0*1 6 0] 

^n;i/>?7>^Jl'- (CDB) HBt#U*-3K^-h 
WK (HISMftf^^afia- b!n>E-200 
0) l&S£v^nnx^>3 OW&WSJtUTsK— 

;uT5^^ii»Lfc 0 »enfc«»»***#ux?u 

>^l/7^1/-h (PET) V^A-L^T^X^A 
5t:T3P#l«««LT»l umOflta{C«Wa#**JB 

£fp o &. £ b (c^i^b^ 1 , 21, 41 £^n-en 

1SB, #y*-#*-MMB (=«OWK* <*> M# 

±lca«U 8 0 3 ^ff^j|$ ti3t* 1 - 3 
«Lfc. 

[0161] coi^tcLTWsnfcm^****® 

«^Jt»tt*|»«ia»ttl)kSllSP-4 2 8S! Elect 
rostatic Paper Analyzer 0HP««afPBfH) 

IfiP^^i«iE./2 OI^^X ■ #) , MS5 
;^*xc!>#* 1 O^^I^oSMSSifiV 

Rio (-V) £#£fco ^OiiSS^Sl 5lC^Lfeo 

[0 16 2] J&fflJtttWl 
W^ft;^* 1 , 2 1, 4 1 <DfoD\Z. ftMtitG® 1 Sffl 
1-3 tm«KLT««#4£fP» 
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(42) 

81 

Vtio ft/hS^fSifJK, flKffc&ttl, 2 1, 4 

Vrio 3Sftl0 2fe*0, 98&3Wc*«9Hft*«38«ffnT 
[0 16 3] Jfcffi#|4-9 

K, t+V^^^^A7^Dy7-> (TiOPc) & 10 

1 O- 6 t o r rTfiftO. 8 /im©»3l;:JGfflK*U « 

s, 21, 4i, 4 5 £^-n-en 1 as, #u*-#*- 

htttt <=»£JIMM* (*B «#U*-#*-hZ) 1 
ffl*^nnx*>8«*Tfi£*#L&. H<D*£F 

&. 

[0 16 4] jSfflJfctt«2 ^ 
JBffl«4-9fc*^TffifflL&«^{b'&«l, 2, 5, 

2 1, 4 1, 4 5CD«0t*, ifc«Mb'&«2Sffl^fcflm 

**«rtt€««Ufc. »*fc«l 5fcSKl,&. WiRfl:^ 
ttl, 2, 5, 2 1, 4 5 Sffl^fcJB'&KttViio 
-C*0, #9^ft^ft4 l&ffl^fc»^Ktt, Vrio #4 

t?**©k#u Vcmt^*fa2 zm^rzm^wz, v 



4$M¥8-2 9 5 6 5 5 

[0 16 5] JSfflflll 0-12 

zMm&my*nisy-> <r-H 2 Pc) llBt^ 

BM-1) lg&£^b^t: KD77>3 0«8S«»Ji:U 

*'JXfU>Tl^7^l/-h (PET) y^;UA±(C7 
;^r^A$SfUcy- h±fc»*U 5 0tT2^f 

5, 6lCfe^T^L^J^t:^»5, 2 1, 4 1$^ 

n^nigs, #u*-#*-m»b (H^EJffft^ 

(«0 «*U*-#*-hZ) lg&£v^nnx^>8 

JI#«S=Jl±fc:!fc*U 8 0t;T2»HI«*Si*, dt% 
fltl 2-1 4£«s»L,fc. £ 5 K LTftfc^^CO 
•TWWttft^Wl-StBiaKrUTaBEbfc. - 

[0166] Jttt« 3 

M^t^mS, 2 1, 4 KDf^0lCit;SS{t:'&ft2$:fflV^ 

10-12 hmm\z Lxmyt» 1 5 

1 - 3 tB«l:LTW?*l»ttSII)l 
U iSX^Sl 6 iZ^Vfzc CCT, SffiSfiVo 
HBSf^Vh^Zh^^OTS**, Vo sWETff 

WKflS^ttS, 2 1, 4 l£ffl^&«fiictt, Vo 
*H?n8 2 6, 1 2 3 8, 1 1 8 4 -C*£<OK:**U It 
*ft^«2ftfflV^»&Htt, Vo #6 7T»0, 

[0 16 7] 
»1 5] 
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(43) 4*IB¥8-2 9 5 6 5 5 

83 84 

1 5 











(-V) 


V B ,« 

C-V) 


E i/i 
(luxsec) 




1 


CDB 


mmit&to i 


794 


0 


4.9 




2 


CDB 


0J^{fc^«521 


1238 


8 


8.2 


iSffl0J3 


3 


CDB 


*J*ffc£«541 


1280 


6 


8.1 


m 


4 


CDB 


JfcttflAtt 1 


1239 


102 


4.7 


Jfc##I4 


5 


TiOPriKS 


«*ftdtt 1 


454 


0 


0.6 




6 






764 


0 


0.6 




7 




0J*tt^4i3 5 


1186 


0 


0.7 




8 


TiOPcIM 


W*4tS4»21 


1376 


0 


1.1 




9 


TiOPc35« 




1340 


4 


1.2 




10 


TiOPcSE^ 




1220 


0 


1.2 


ftsltlsE 
W2 


11 


TiOPc&# 




946 


58 


2.2 



[0168] [S16] 
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85 



(44) 
m 1 6 



8-295655 





fit -lit/-** 






(-V) 


V R10 

(-V) 


E 1/2 
(lux sec) 




12 


t -H 2 Pc 




826 


0 


1.0 




13 


t-H 2 Pc 


0Wfk£«l 


1238 


8 


1.2 


JSE0112 


14 


r-H 2 Pc 


«jWk£«rtl 


1184 


4 


1.2 




15 


t-H 2 Pc 


itR<b£&2 


67 


5 


1.8 


JW!«13 


16 


x-H 2 Pc 


W**kd«2l 


1238 


8 


1.2 




17 


X -H 2 Pc 


fl*<k£fe4i 


916 


0 


1.5 




18 


TiOPc 
«Mfc 


«Wk«fc5 


300 


0 


0.6 




19 


TiOPc *§& 




766 


8 


0.6 




20 


TiOPc 4££ 


fll*fk^«941 


832 


0 


0.8 




21 


TiOPc 


JtWk*«2 


70 


4 


12.0 



[0169] &mmi 3-14 

xiMM7^Uy7-> (x-Hz Pc) lfflt^ 
BM-l) lfflft^h^fc HD!7^>3 0«£*«1£L 30 
#'JXfl/>fl/75'l/-h (PET) ^^;i/A±iry 

2 1, 4 1^^n^ni8P, 3RU*-#*-h»lB (= 

i^#16, 17£f£KLfco ^(D^olzLxm 

^Lfco ^cr>»***l 6tC^U^Co 
[0170] J5ffl« 15-17 

^^»-;mHB fflfeMt^xat <#> #Ubf-;i.^9 
-JI/BM-1) l»£fh7kHa77>3 0«*S* 

z&xmzftiMftmmmmz. 63-20365 

n~>7~> (TiOPcfei) ^7Xf- 
M#'JXfl/>rl^7^k-h (PET) ^^AC: 



bfco 3S£fl|3*ft;&tt5, 2 1. 4 1^tl-fni 

■ ±K:*fljU 8 0rT3l$W£S2i2\ Ml8- 

[0 17 1] *JBJfctt«l4 
#j7jvfb£r^ 5 , 2 1, 4 l©«0Cifc«Efl:^«2€rfflVi 

itEkft\*i&mm 15-17 tmmzi>xmyt&2 1 
1, 4 1 Vo wnfn3oo, 7 

6 6, 8 3 2T**©fc*tU Jt*4lk'&»2Sffl^fc» 

fb-&»5, 2 1, 4 1 E1/2 

^nO. 6, 0. 6, 0. 8XfoZ><D{Z$tl>, Jt*Mfc-& 
«2Sffl^fc«-&S3H, E1/3 J&U2. OT^O, W*> 

[0172] z&mmi 8-20 



(45) 



#H¥8-2 9 5 6 5 5 



87 



88 



VTsTvmn (p) i«<fc#y*-#*-h«MB c=m 

H)(rfl:*«SC*a«3.-hrn>E- 2 0 0 0) l«£S> 
-h (PET) 7^fJ^J:t:7JR-^A^flf:y 

a 1 7 



hZ) l«£S^nnx*>8«*TH^8#Lfc. - 

U 8 0*C-V31*WUttikZlt&y£»2 2-2 4£f£§£L 
fee ^n60*f¥*»ttS«ffiL, IB***17I;:« 

[0 17 3] 
»17] 











Vo 
(-V) 


v 110 

(-V) 


Ei/a 
(loxsec) 




22 


BisAzo(P) 


fflmfc&®3 5 


788 


0 


4.0 




23 


BisAzo(P) 




1062 


4 


4.6 


&ffl#|20 


24 


BisAzo(P) 




1180 


0 


4.0 



[0174] mmm2 1-24 
en^b^ 5 , 2 1, 4 1 

U7^l^-h (PET) 7 
tLT/WX^MIMiO. 9 



4 5**n j eniw.-3Ru 

£ o Dl^ > 8 ffl*Ti&&* 
8 0 < Cr3«rM<e«Sii-&. 

n s e c , &il 3 3 7 n m£> 
Time-of-f lighttt (ffl*^^ 



LUPflSS, *tliJiE9i : MT^M, 2 9, 3 6 6 (1 
9 9 0) fcTfroifc. 2 5t, 2 5 V/amT©a«eiB 
*£^1 8 tC^Lfdo 

[0 17 5] JfefflttttfclS 
WNfc^fcS, 2 1, 4 1, 4 5<0ftOICttttfb'&«2 
*fli^fcKnttlSffl«2 1-2 4t^:<l^«tCUT^^ 

[0 17 6] 

mi 8] 



3c 1 8 







**U7»»*tf (erf V 1 s" 1 ) 


j£ffl#f2 1 


Mmto&m 5 


9 6. 1X10' 8 


j£ffl«I2 2 


2 1 


8 3. 7 X 1 0' e 


*ffl*92 3 


«3Rfl2^fc4 1 


6 5. 9 X 1 0" 6 


J&BM2 4 


«jRft^«|4 5 


3 7. 3 X 1 0" 6 


ttxme 




1. 3 8 X 1 0 _e 



[0 17 7] JfomM2 5,2 6 
-> (TiOPc) £ 1 0~ 6 t o r r7?mo. 8 //m0 



»«»£LTM^fl^«2 1, 4i^nfni^, & 



—493— 



(46) 



89 



^±tr^L, 8 0"CT3^rMIS«i$-&^^2 5, 2 * [it 5 1 ] 

CHs 0 > 



8-295655 



90 




(L) 



(n/n+m= 0. 85) 

[0 17 8] 5, 2 6lCt3Vvo£ffl0!|l~3<t: [0 17 9] 

^8KLT. m^MftteZMfeVft. i&MZ&l 9lZ [il9] 

S 1 9 











Vo 
(-V) 


Vtio 
(-V) 


(1msec) 




25 


TiOPcSfcB 


*if^{fc&*21 


1332 


0 


1.1 




26 


TiOPcS® 




1442 


0 


1.0 



[0 18 0] I&m&i2 7,2 8 
*ffl«l 0-1 2tHai;tTrI*4l7*Dy7- 
> (t-H 2 Pc) <0«Wfl#K^Ji&^«bfc. 

i:«ift*ft2h 4 i sr-^n-en UK, #y*-#* 

<#) S) iffl£^nnx*>8«B*Tffi-&SMPL 

U 8 0 , CT3ll3WK«3-a\ if*2 7, 2 8£f£K 
Lfc. ««f^K«rttSJ6ffl«l-3 t.mmzVTM&\, 

[0181] jfSffltfl 29, 30 

(x-H 2 Pc) SSKfll 



Lfco *^tjb*#2 9-3 o<Dmtt*M£*fbmm 

1-3 tra«fcbTaS5£Lfc. £<Z>IS*fcS2 0K*L 

[0 18 2] 1,3 2 

30 1 5 - 1 7 tH«l:88tt**y5 1 ^-!)A7^ 

n->7~> (T i OPcBS) £ttfflLft«Wfif«e£ 

i^sifco $ & KM^fb^tt 2 1 , 4iwnfn 

1«, #'J*-#*-HMB (H^H»fft# OK) 
»J*— hZ) ©f$bDfc:*fl!0y2 5, 2 6TfflV> 

fc fx y x y -;i^a/ tf ^x - j^^s^ y 
-MMB (tH#I« OK) K) i«^Dni?>8 

[0 18 3] 
»2 0] 
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91 



(47) 
S 20 



8-295655 



92 









_-rf_ j r n uA * * 


Vo 
(-V) 


Vno 
<-V) 


Ei/i 
(loxsec) 




27 


r-HaPc 




1180 


0 


1.1 


J&Ew!28 


28 




wtefls'&wi 


858 


0 


1.1 


J6ffltf|29 


29 


X-BaPC 




962 


0 


1.1 


J6J8W30 


30 


x-HzPc 


W^fl^«Mi 


922 


0 


1.3 




31 


Tiopc m& 




744 


0 


0.7 


&mm2 


32 


TiOPc J£ii 
«3HR 




612 


0 


0.6 



[0 18 4] 3. 3 4 

mmm \ 8-2 0 t^lCLTfXT'/M^ (P) 

3c 2 1 



l$fSi&*&£-Br!gift#3 3. 3 4 £©m^¥Jt 

[0 18 5] 
[^2 1] 











Vo 
(-V) 


V, 10 
(-V) 


(loxsec) 


Jfcffl#l33 


33 


BisAzo(P) 




1144 


0 


6.5 


*#«|34 


34 


BisAzo(P) 




1100 


0 


5.8 



[0 18 6] }&mM3 5,3 6 
^S»f^ (*) $S#U#-#*-NZ) (DftfrQlZfo 



40 



2 4 £^*SStC*3Mr^ U 7»»JS&Time-of-f 1 ighttetC 
Tffofc. *W*YUT»»aP<Z)«tt2 5t:, 2 5 V/ 
/imTWffl^JBI^2 2\ZM\s1t. &2 2frt>W*>fr 

[0 18 7] 
[^2 2] 
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93 



(48) 

m 22 



»BH¥8- 2 9 5 6 5 5 



94 







*t l J7»t«« (erf V" 1 s" 1 ) 




fd^ft-&^2 1 


1 2 2 X 1 0- 6 




essft&flH i 


9 6. 1X10" 



[0 18 8] 7 

*ffl«i©«^fl:'&«i&i««^s«OJc, M*ft6 

»4 1 0. 4ggtTiC (U) TSSWtH^ 1 ;^ 

[ft; 5 2] 



CH=NH 



CU) 



[0 18 9] j&mm3 8 

J6««l 0©«*ft-&*5SiaSffi^Sft0tC, #l^ft 
*»4 1 0. 4«ttH7^>ft^«l (U) 0. 6ffl$ 

IsTzo fSm&£2 3^-Tc 
[0 19 0] «fflPJ3 9 

ft^H4 1 0. 4«£t H7*/>fc6tt (U) 0. 6 

3 tBI»ICbT«3t*3 7 fcfP«U vf^jwhssw 

ffiL^Co i@X&£2 3fc*-r, 
[0 19 1] ft««4 0 

^4 1 0. 4g&<hbK^/>ft6* (U) 0. 6g& 

£H«fcbT«3fc*3 8*ffJBU «reJMHt*IWffi 

Lfc. 4&K&82 3-iC^-r, 
[0 19 2] JfcflJ«|4 1-4 3 
#U*-#*-H«HI (H^ESfrft^ OK) »#'J*- 

3 7, 3 8, 3 9 £H«©*m£^T«Bfc#3 9* 4 

o, 4i£*tv« r nfpiiu *^JM*tttiMffiUfc, 

e*€r«2 3 IC^T. 
[0 19 3] *ffl«4 4 

«j4 i o. 4«tTSC (v> -c^^nst K^*y>ft 
6$>o. 6ffl^6«:sH^«arinsia»sffi^fca^ 



[ft5 3] 



20 



30 



40 



(V) 



[0 19 4] JSffl«4 5 

6*4 1 0. 4ffli:t K^/>ft6* (V) 0. 6 SB 

tBI«fcUTB3tff4 3*fP«U *F3WMMS&fflB 
L&. »*£*2 4fcaVr. 
[0 19 5] *ffl«4 6 
ffcmffl 1 50#l^ft6*5 * l«ffl^SftOt*, #J^ft 
6*4 1 0. 4g&«hfcF^/>ft6* (V) 0. 6SB 

[0 19 6] j£JB#|4 7 
#U*-#*-h»flB (Zlllfrib^ Oft) »3p'J;fr- 

(ffl**B (HO W S«^fc£W»4«ffl«4 4tH« 
<Z)«»&fflliT«3ttff4 5&fP»U Vf^JH*tt£W 
{ffibfco H8*£S2 4i:it. 

[0 19 7] J&Jfl«4 8 

i&mM4 3fc^ir>T«6«wmai«»*«^ft;64fc4 1 

0. 4ffi£k F5\/>ft;6ft (V) 0. 6g5(l«^fc 

»tt«HlSLfc. Jigm^S 2 4 ic^fo 
[0 19 8] J&J8M4 9 

1 CD0t|^ft6* 1 #l^ft6 
*4 1 0. 4ffl5<hT5£ (W) ti$n5tH77>ft: 

[ft 5 4] 



50 
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(49) 



WB¥8-2 9 5 6 5 5 



95 



96 



^N-^_VCH=NH V 
Me 



0~ ch / 



NO 



CW) 



[0 19 9] j£fflfl|5 0 
^4 1 0. 4gB<hfc F7*/>ffr&tt (W) 0, 6gB 

[0200] j&mvts 1 

it^®4l 0. 4»ttK7y>ft^«(W) 0. 6 
3 £H«fcl,T«Bte#4 9£fP«U «F¥JH*tt&W 



i0 



* [0201] femms 2 

^4 1 0. 4^i:tH7^>ft^ (W) 0. 6gB 

[0 2 0 2] JSffl#J5 3-5 6 
#U*-#*-h»» {EXS3kto# (HO »#U*- 

9, 5 0, 5 1, 5 2 tH«<Z>«»&ffl^T!B3t*5 

i, 52, 53, s 4£^*venf£§au m^n&& 

[0 2 0 3] 
»2 3] 



a 2 3 



[0 2 0 4] 













V 0 


V 8]0 


E 1/2 












(-V) 


<-V) 


(luxsec) 


JCJ8CT37 


35 


CDB 


0.4SB 

<fc£&U 0. 63S 


hZ 


1105 


7 


4.2 


£fflffI38 


36 


r -H 2 Pc 


m ± 




776 


12 


1.0 


£ffl#139 


37 


X-H2PC 


m ± 


n ± 


984 


7 


1.9 




38 


TlOPc 


0 ± 


in ± 


675 


11 


0.6 


JMI0141 


39 


CDB 


ihj ± 




906 


6 


3.3 


*Sffi«42 


40 


t -B 2 Pc 




ft ± 


764 


9 


0.9 




41 


x -a 2 Pc 


& ± 


m ± 


905 


14 


1.6 


»24] 

1* 2 4 












V 0 


Vrio 


E 1/2 












(-V) 


(-V) 


(luxsec) 


ttfflPJ44 


42 


CDB 


0. m 

ffc^ttV 0. 6SS 


h Z 


999 


13 


3.3 


iejB#]45 


43 


r-B2Pc 


@ ± 


15) ± 


607 


21 


0.7 


£«H46 


44 


TiOPc f*3 




l°i ± 


382 


8 


1.4 


£ffi#|47 


45 


CDB 


1*0 ± 




879 


8 


2.7 


J&JH0I48 


46 


x -H 2 Pc 


m ± 




751 


12 


1.1 
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97 



[0 2 0 5] 



(50) 

* * [2t2 5] 
^25 



WB¥8 - 2 9 5 6 5 5 



98 











tsar** 


v 0 
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